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(64) Valve assembly 

(57) Avalve assembly (Figure la), for 
controlled draining of liquid from a 
closed vessel, includes a body (23) 
mounted on the vessel and a valve 
piece (24) adjustably screw-mounted on 
the body for movement between open 
and dosed positions. The body (23) has 
a stationary valve seat (v) at one end of 
a primary drain passage 25. The valve 
ptece.(24) includes an elongate tubular 
first element 32 slldably and seallngly 
mounted i n the primary passage for 
engagement with the valve seat (v). An 
exposed flange 30 encompasses the 
exterior of the first element and is 
provided with a seal In groove 30a 
which closes off an end of a secondary 
vent passage 26 except when the valve 
piece is in the open position. The sea) 
effects a predetermined delay In open- 
ing the secondary vent passage relative 
to unsealing the drain passage. 




The drawlng(s) originally filed was/were informal and the print here reproduced is taken from a later filed formal copy.. 
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SPEaRCATION 
Valve assembly 

5 Background of the invention 

Various valve assemblies have heretofore been 
provided for draining a liquid which has accunnu- 
lated in a closed vessel (e.g. fuel/water separator). 
Controlled drainage of the accumulated liquid, such 

10 as water, oftentimes presents a problem because of 
a vacuum environment which exists within the 
vessel interior. Such prior valve assemblies utilized 
forthis purpose have been beset with one or more of 
the following shortcomings: a) the assembly was of 

1 5 complex and costly construction ; b) the assembly 
required an inordinate amount of service and 
maintenance; c) the assembly was bulky and awk- 
ward to manipulate; d) the assembly was ineffective 
in providing controlled drainage of the accumulated 

20 liquid; and e) the assembly was difficult to instaJI on 
the vessel and replacement of the various compo- 
nents thereof was a costly and time-consuming 
operation. 

25 Summary of the invention 

Thus, it is an object of the invention to provide an 
Improved valve assembly of the type described 
which avoids the aforenoted shortcomings. 
It is a further object of the invention to provide a 
30 valve assembly of the type described which embo- 
dies e minimal number of components parts. 

Further and additional objects will appear from the 
description, accompanying drawings, and appended 
claims. 

35 In accordance with one embodiment of the inven- 
tion a valve assembly is provided for the controlled 
draining of a liquid which has accumulated in a 
closed vessel wherein the interior of the vessel is In a 
vacuum environment The assembly includes a body 

40 member, which is mounted on the vessel, and a 
valve piece which is mounted on the body member 
for selective movement between open and closed 
positions. The body member is provided with a first 
section which extends into the portion of the vessel 

45 interior in which the liquid accumulates. A second 
section of the body member is connected to the first 
section and is adapted to be secured to the vessel. 
The body member also includes a third section 
which extends from the second section and is 

50 disposed adjacent the exterior of the vessel. The 
first second and third sections of the body member 
are provided with a common primary passage and a 
common secondary passage. The passages are 
independent of one another and open at opposite 

55 ends. One end of each passage terminates within the 
vessel Interior with the one end of the secondary 
passage being elevated relative to the one end of the 
primary passage. The opposite or second ends f 
both passages communicate with the xterlor of the 

60 vessel. The valve piece is provided with an elon- 
gated first element which is in adjustable sealing 
engagement within the primary passage. A flange 
ncompasses the first element and is disposed on 
the exterior of the vessel. A seal element is mount d 

65 on the flange and is adapted to close off the exposed 



end of the secondary passaage except when the 
vahfe piece is in the open position. The first element 
of the valve piece is providad with a longitudinal 
bore having one end thereof adapted to oommuni- 

70 cate with the vessel interior when the vahre piece Is 
in an open position. The bore one end is adapted to 
engage and be shut off by a valve seat carried by the 
body member first section when the valve piece is in 
a closed position. The disengagement of the seal 

75 piece from the end of the secondary passage occurs 
subsequent to the disengagement of the bore end 
from the valve seat and after the latter has moved a 
predetermined distance from the valve seat. The 
relative cross-sectional dimensions of the bore and 

80 secondary passge are such that only a gaseous fluid 
will flow Into the vessel interior through the secon- 
dary passage when the valve piece Is in an open 
position and none of the accumulated liquid will exit 
from the vessel Interior through the secondary 

85 passage. 

Description 

For a more complete understanding of the inven- 
tion reference should be made to the drawings 
90 wherein: 

Figure 1 is an enlarged fragmentary vertical 
sectional view of one embodiment of the improved 
valve assembly shown mounted on the lower por- 
tion of a closed vessel and with the valve piece In a 
95 fully closed position with respect to the body 
member. 

Figure la is simitar to Figure 1 but showing the 
valve piece in a fully open position. 

Figure 2 is an enlarged top view of the body 
100 member perse forming a component of the valve 
assembly shown in Figures 1, 1a. 

Figures 3 and 4 are sectional views taken along 
lines 3-3 and 4-4, respectively, of Figure 2. 

Figure 5 Is an enlarged vertical sectional view of 
105 the valve piece per reforming a component of the 
valve assembly shown in Figures 1,1a. 

Figure 6 is an enlarged vertical sectional view 
simitar to Figure 1, taken along line 6-6 of Figure 8 
and of a second embodiment of the improved valve 
110 assembly and showing the valve piece thereof in a 
fully closed position. 

Figure 7 is an enlarged sectional view taken along 
line 7-7 of Figure 8 and showing the valve piece in a 
fully opened position. 
115 Figure $ isa top plan view of the valve assembly of 
RgureS. 

Figures 9 and 10 are fragmentary sectional views 
similar to Figures 6 and 7, respectively, but of a third 
embodiment of the improved valve assembly. 

120 Referring now to Figures 1,1a one form of the 
improved valve assembly 20 is shown mounted on a 
conventional fuel/water separator utilized on an 
internal combustion engine, such as a diesel engine, 
not shown. Separator 21, normally Includes a closed 

1 25 vessel 22 in which is disposed a filter F through 
which a mixture of water, oil and oth r impurities Is 
caused to flow during operation of the engine. 
During flow of the mixture through the filter, the 
water W is separated therefrom and accumulates at 

130 the bottom of vessel 22. A coll spring S may be 
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utilized within the vessel to properly position therein 
the filter. The structure fac nventfonal separat ris 
well known in the art and does not constitute any 
part of the improved valve assembly 20 to be 

5 described hereinafter. When draining the separator 
21, the engine is shut down and the interior of the 
separator vessel Is frequently in a vacuum environ- 
ment thereby making discharge of the accumulated 
liquid W (e.g. water/fuel) from the vessel extremely 

10 difficult unless the vacuum is broken. 

Valve assembly 20 includes a body member 23, 
see Rgures 3, 4, which is preferably of one piece 
construction and a valve piece 24, see Figure 5, 
which is also preferably of unitary construction. The 

15 valve piece 24 is selectively movable relative to the 
body member between a fully closed position I 
(Rgure 1) and a fully opened position II (Figure la). 

Body member 23, as illustrated. Includes a first 
section 23a, a second section 23b, and a third section 

20 23& When the body member is mounted on the 
vessel 22, the first section 23a is disposed within the 
lower interior portion of the vessel wherein the 
liquid accumulates. As shown in Figures 1, lathe 
second section 23b, which includes an outwardly 

25 extending flange or shoulder, is also disposed within 
the vessel Interior. The third section 23C extends 
downwardly from the second section 23b and pro- 
jects outwardly through a suitable opening 22a 
formed at the bottom of the vessei. The opening 22a 

30 is non-circular (e.g. hexagonal) and the exterior of 
the third section 23c disposed within the opening 
has a similar configuration^ thereby preventing 
relative turning of the body member 23 with respect 
to the vessel opening. 

35 Formed in the first, second, and third sections are 
a common primary passage 25 and a common 
secondary passage 26, see Figure 4. The upper end 
of each passage terminates within the lower interior 
portion of the vessel 22; however, the upper end of 

40 the secondary passage is at a greater elevation, 
thereby avoiding turbulence at the side ports P 
formed at the upper end of passage 25. The oppo- 
site, or lower, end of each passage terminates 
externally of the vessel. The passages are indepen- 

45 dent of one another. The first section 23a of the body 
member 23 has a bridge-like configuration and 
depending from the underside thereof is a valve seat 
V which is in spaced alignment with the upper end of 
primary passage 25, see Rgure 3. The valve seat V 

50 Goacts with the upper end of the passage 25 to form 
the side ports P. 

The portion of the primary passage 25 formed in 
the body member third section 23c is internally 
threaded for a purpose to be hereinafter described, 

55 The underside of the second section flange 23b is 
provided with an annular groove 29 which Is proxi- 
mate the outer periphery f the flange and is sized to 
accommodate a conventional 0-ring 27, see Figures 
1,1a. The underside of the flange Intermediate the 

60 groove 29 andthe outer periphery of the flange is 
beveled slightly so as to conform substantially to the 
configuration of the interior surface of the vessel 
bottom wall circumjacent the opening 22a. When the 
body member is properly mounted on the vessel, the 

65 0-ring 27 will be in sealing engagement with the 



interior wall surface f the vessel. 

Th segment 26a of the secondary passage 26 
which is formed in the third section 23c of the body 
member 23 is an annular recess having the center of 

70 curvature thereof coaxial with the longitudinal cen- 
ter axis of the primary passage 25. The exterior 
surface of the third section 23c of body member 23 
may be grooved to accommodate an annular snap 
ring 28 which press fits into locking engagement 

75 therewith. The ring coacts with the underside of the 
flange 23b to snugly sandwich therebetween the 
O-nng 27 and the portion of the vessel wall circumja- 
cent the opening 22a. 
Valve piece 24, as seen more clearly in Figure 5, 

80 includes an elongated first element 24a which is 
adapted to be adjustably mounted within primary 
passage 25, see Figures 1, la. A segment of element 
24a is provided with external threads which engage 
the internally threaded portion of the passage 25 

85 formed in the third section 23c of the body member 
23. Connected to and extending laterally from the 
exterior of element 24a is a flange>like second 
element 24b, which subtends the third section 23c of 
body member 23. The element 24b is disposed 

90 externally of vessel 22 and may be manually man- 
ipulated to adjust the valve piece 24 between 
positions land I L 

Projecting upwardly from flange element 24b is a 
continuous annular rib 30. The rib Is In spaced 

95 encompassing relation with the externally threaded 
portion of element 24a and is adapted to sitdably 
engage the annular recessed segment 26a of the 
secondary passage 26 formed in the body member 
23. Rib 30 is provided with an external groove 30a in 

1 00 which Is disposed a conventional 0-ring 31 . 

The first and second elements 24a, 24b of the 
valve piece 24 are provided with a common bore 32 
which is open at opposite ends. The upper end 32a 
of the bore is adapted to seallngly engage the valve 

1 05 seat V formed on the body member first section 23a, 
when the valve piece 24 assumes the fully closed 
position 1. When the valve piece is in position 1, the 
liquid (water) accumulated in the lower interior 
portion of the vessel cannot be discharged there- 

110 from. Furthermore, the lower recessed segment 26a 
of the secondary passage 26 is closed off by rib 30 
and 0-ring 31, when the valve piece is in position I 
and thus, the vacuum environment which may exist 
within the vessel interior is not broken by air or gas 

115 passing through the passage 26 and percolating up 
through the accumulated liquid W. 

The extent to which rib 30 and 0-ring 31 project 
from flange element 24b is such that the secondary 
passage 26 is not uncovered-that is to say, the 

1 20 0-ring 31 is not disengaged from the recessed 

passage-until the upper end 32a of the first element 
bore 32 has moved a predetermined distance away 
from the vaive seat V. Thus, once the valve piece first 
element 24a has moved away from the valve seat 

1 25 and before the 0-ring 31 is disengaged from th 

recessed segment 26a of the secondary passage, the 
accumulated liquid will form a meniscus bulge 
extending into the upper end 32a of the bore. Once 
the. recessed segment 26a is uncover d by O-ring 31, 

130 a siphoning effect will occur and the accumulated 
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liquid will immediately flow through the side ports P 
and out thr ugh bore 32, and air bubbles will fill the 
voids in the vessel interior caused by the discharged 
liquid and thus, eliminate the vacuum environment 

5 which might have previously existed. 

In order to cause the meniscus bulge to form at the 
upper end 32a of the bore, it is preferred that the 
Internal diameter of the bore end 32a be approxi- 
mately .176 inch. Also to prevent outflow of the 

10 accumulated liquid through the secondary passage 
26, it is prefered that the internal diameter of the 
segment of the passage formed in the first section 
23a of the body member be in the range of about 
.069 inch to about .090 inch. 

18 Rgures 6-8 show a second embodiment of the 
improved valve assembly 120 which is adapted to 
sense the level of the liquid accumulated in the lower 
Interior portion of vessel 22. The various compo- 
nents of the valve assembly 120 which correspond 

20 with similar components of the valve assembly 20 
will be given the same identifying number except in 
a 100 series. Valve assembly 120 includes a body 
member 123, which is secured to the underside of 
the vessel 22, and a valve piece 1 24 which is 

25 mounted on the body member and is manually 
movable between a fully closed position I (Figure 6) 
and a fully open position II (Figure 7). 

The body member 123 includes an elongated first 
section 123a which extends into the vessel interior 

30 through a suitable non>circular vessel opening 22a. 
The first section 123a terminates at a predetermined 
elevation within the vessel interior. The lower end 
portion of the first section 1 23a is connected to a 
second section 123b which is disposed externally of 

35 the vessel 22. Section 123b is provided with an 
annular shoulder X which abuts and Is affixed to the 
exterior surface of the vessel wall which is circumja- 
cent the opening 22a. 
The first and second sections 123a, 123b of the 

40 body member 123 are provided with common 
primary and secondary passages 125, 126, respec- 
tively. Passage 125 is similar to the previously 
described passage 25 and has a segment thereof 
internally threaded so as to accommodate the 

45 external threads formed on a portion of valve piece 
124. Disposed in spaced aligned relation with the 
upper end of passage 125 is a valve seat V. The valve 
seat V depends from a bridge-like segment B formed 
In the upper portion of the first section 123a of the 

50 body member. 

Positioned within the secondary passage 1 26 is a 
tubular electrically conductive probe P. The upper 
open end Pa of the probe extends beyond the upper 
end of the body member first section 1 23a and is 

55 adapted to be in direct contact with the accumulated 
4 liquid when the latter reaches a predetermined level. 
The lower open end Pb of the probe P terminates 
externally of the vessel 22. 
An eiectrical lead L is embedded in the s cond 

60 section 123b of the body member and has one end 
thereof connected to probe P and the opp site end is 
connected to a suitable electrical power source, not 
shown. 

A rodlike second probe P' is provided in the body 
65 member 123, see Figure 6, which is of electrically 



conductive material and is in spaced substantially 
coextensive relation with respect t pr be P. The 
probe P' is connected to a second electrical lead L' 
which is embedded within the body member. Like 

70 lead 1^ the second lead is also connected to the 
electrical power source. In addition to the power 
source, a suitable alarm, not shown, is connected in 
a series circuit with the probes and power source 
and is energized when the circuit is completed. 

75 In order for the circuit to be com plete, it is 

necessary that the accumulated liquid, which has an 
electrically conductive characteristic, span the gap Q 
between the upper exposed ends of the probes P, P'. 
When the alarm is energized, an operator will be on 

80 notice to manually move the valve piece to the fully 
open position II subsequent to the engine being shut 
down, thereby discharging the accumulated liquid 
from the interior of the vessel. If desired, the 
energized alarm may be connected to the valve piece 

85 80 that the tatter will automatically move to the fully 
open position subsequent to the engine being 
automatically shut down. 

The valve piece 124 has an elongated first element 
124a, a portion of which threadably engages the 

90 internal threads of the primary passage 1 25. The first 
element is provided with a central bore 132, the 
upper end 132a of which is in sealing engagement 
with the valve seat V when the valve piece 1 24 is in 
the fully closed position I. The lower exposed end of 

95 the first element 124a is connected to and encom- 
passed by a flange-like second element 1 24b. 
Mounted on the second element is a disc-shaped 
seal Y which is formed of a compressible gas 
impervious material. When the valve piece 1 24 is In 

100 the closed position I, the seal Y is compressed 

between the underside of the body member second 
section 1 23b and the flange-like second element 
124b. The thickness and compressibility of the seal Y 
is such that the end 132a of the bore 132 disengages 

105 the valve seat V prior to the seal Y uncovering the 
lower end Pb of the tubular probe P. 

As In the case of valve assembly 20, the interior 
dimensions of the tubular probe P and the bore 132 
formed in the valve piece are such that there is no 

110 liquid outflow at any time through the tubular probe 
P and a meniscus bulge is formed at the bore upper 
end 132a prior to the seal Y disengaging the end of 
the tubular probe. 
Rgures 9 and 10 illustrate a third embodiment of 

1 15 the improved valve assembly 220 which is basically 
of the same construction as valve assembly 20, 
except that a disc-shaped seat YY Is substituted for 
the annular rib 30 and 0-ring 31, and the secondary 
passage 226 has a substantially uniform intemal 

120 dimension throughout 

In both assemblies 120 and 220 a conventional 
0-ring Z may be positioned within a portion of the 
primary passage and prevent leakage of th liquid 
between the first section 124a, 224a of the valve 

1 25 piece and the wall of the primary passage 125, 225. A 
similar 0-ring may also be utilized in valve assembly 
20, if desired. 

The size and shape of the valve assembly compo- 
nents and the manner of securing the assembly to 

1 30 the vessel may vary from that shown. 
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Thus, an Improved valve assembly has be n 
disci sedvtfhich is of simple, inexpensiv construc- 
tion^ is easy to install, and is easy to manipulate so 
as to effect controlled discharge of the accumulated 
S liquid from the closed vessel. 

CLAIMS 

1 . A valve assembly for use In the controlled 
10 draining of liquid accumulated in a closed vessel, 

said assembly comprising a body member for 
fixedly mounting on the vessel, and a valve piece 
mounted on said body member for selective adjust- 
ment relative thereto between open and closed 

15 positions; said body member including a first sec- 
tion for disposition within the vessel interior wherein 
the liquid accumulates, a second section for securing 
to the vessel and from which said first section 
extends in one direction, and a third section extend- 

20 ing in a second direction from said second section 
and being adapted to project from the exterior of the 
vessel, said first, second, and third sections being 
provided with a common primary passage and a 
common secondary independent of said primary 

25 passage, said first section having a valve seat fixedly 
mounted in space relation with respect to an end of 
the primary passage; said valve piece including an 
elongated first element adjustably disposed within 
and in sealing relation with the primary passage and 

30 having a longitudinally extending bore formed 
therein and open at opposite ends, one end of said 
bore being closed off by said valve seat when said 
valve piece is in said closed position, an exposed 
flange element encompassing the exterior of said 

35 first element, and a seal element extending from 
said flange element and seal ing ly engaging and 
closing off an end of the secondary passage when 
said valve piece is In said closed position, sard seal 
element assuming a non-sealing engagement with 

40 the end of the secondary passage subsequent to the 
bore end of said first element having moved a 
predetermined distance away from said valve seat. 

2. The valve assembly of claim 1 wherein an 
exterior portion of the first element of said valve 

45 piece is in threaded sealing engagement with a 
portion of the primary passage. 

3. The valve assembly of claim 1 wherein the 
primary passage and the bore of the first element of 
said valve piece are In substantially coaxial relation. 

50 4. The valve assembly of claim 1 wherein the 
segment of the secondary passage formed in the 
third section of the body member is recessed relative 
to an exposed surface of said third section and has 
an annular configuration, said recessed segment 

55 being disposed in spaced, encompassing relation 
with respect to the segment of the primary passage 
formed in said body member third section. 

5. The valve assembly of claim 4 wherein the 
recessed segment of the secondary passage is 

60 disposed concentrically with respect to a central 
longitudinal axis of said primary passage. 

6. The valve assembly of claim 5 wherein th 
seal el ment includes a c ntinuous annular rib 
projecting from theflange element of said valve 

65 piece, said rib being in sliding, sealing relation with 



the recess d segment of the secondary passage 
except when said valve piece assumes an op n 
position with respect to said body member. 
7. The valve assembly of claim 1 wherein a 

70 corresponding one end of said primer/ passage and 
said secondary passage terminates within the vessel 
Interior and the one end of the secondary passage is 
at a greater elevation than the corresponding one 
end of said primary passage. 

75 8. The valve assembly of claim 1 wherein the 
secondary passage of the body member includes an 
elongated tubular first probe of electrically conduc- 
tive material, one end of said probe projecting from 
the first section of said body member and being 

80 adapted to be exposed within the vessel interior at a 
predetermined level above the bottom of the vessel; 
a second probe of electrically conductive material 
projecting from the body member first section and 
being spaced from the first probe one end; said 

85 probes being electrically energized and connected to 
an alarm means, said alarm means being actuated 
only when the accumulated liquid within the vessel 
reaches the predetermined level and spans the 
distance between the probes projecting into the 

90 vessel interior completing the circuit of said probes 
and said alarm means. 

9. The valve assembly of claim 1 wherein only a 
gaseous fluid passes through said secondary pas- 
sage into the vessel interior when said valve piece is 

95 in an open position and the accumulated liquid flows 
out of the vessel through the elongated bore fdrfned 
in the valve piece first element. 

10. The valve assembly of claim 1 wherein the 
body member and the valve piece are each of one 

100 piece construction. 
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